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NATIONAL, DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

IDENTIFICATION NO: CT-01547
NAME OF DAM: Farm Brook Site 2B Dam
TOWN: : Hamden
COUNTY AND STATE: New Haven County, Connecticut
STREAM: : Farm Brook
DATE OF INSPECTION: June 2, 1981
Brief Assessment -

Being one of two structures impounding water at the Farm Brook
Site 2 Reserxvoir (See Farm Brook Site 2A Dam CT-01546 Report) the
Farm Brook Site 2B Dam consists of an earth embankment approximately
1,000 ft. long with a top width of 14 ft. and a maximum height of 28
ft. The low level outlet for the project is the principal spillway
which consists of a three-stage reinforced concrete intake riser, a
30-inch reinforced concrete pipe and a 16 ft. long impact basin. In
addition to the low~level outlet, there is a 90 ft. wide, grassed
trapezoidal channel at the east end of the dam serving as the emer-
gency spillway. |

Based on the visual inspection and review.of available plans
and reports, Farm Brook Site 2B Dam is judged to be in good condition,
with the exception of the seepage observed flowing from the 8" outlet
at the west side of the impact basin. Since the reservoir level was
very low at the time of inspection, any possible embankment seepage
at the dam could not be ascertained. | /’//

As per the Corps of Eﬁgineers' Recommended Guidelines for
Safety Inspection of Dams, the Farm Brook Site 2B Dam is classified

as 'Intermediate' in size with high hazard potential. A test



~ flood equal to the probable maximum flood (PMF) was selected

in accordance with the Corps of Engineers' Guidelines. The
calculated test flood infilow of 6000 cfs results in a routed
_outflow of 5980 wfs, of which 4130 cfs and 1850 cfs respectively:
pass over the spillways at site 2A and 2B dams. With the water
level at the top of the gite 2B Dam, the maximum spillway capacity
_is 3800 cfs which is 205% of its routed outflow 1850 cfs. The
storage capacity of the reservoir at the top of the dam is

”1190-ac. ft.

As the aam is a 'high' hazard:potential, a breach may result
in excessive economic loss and endangermenﬁ of more than a few.lives.
Therefore, an emergency operation plan, including a downstream warn-
ing system, should be prepared and implemented.

It is recommended that the owner employ a gualified régistered
engineer to do the following within one year of receipt of this
feport: |

‘Determine the origin and significanée of the seepage observed
from the'S“ outlet at the west side of the impact basin.

The\reggmmepdatiqgs'given belqw and the remedial.measures
contained in . Section.7 should be carried out by the owner within
two vears. of receipt of this report. A qualified registered enginee;-.
should be employed by the owner to undertake the following_tWO‘recoﬁ—
mendations. |

Evaluate the existing waterway. located south of the dam
considering the présent and future flooding effects on the toe of
the embankment and the need to riprap the remaining length of the
waterway.

Inspect the dam during the time floodwater is impounded in

the reservoir with particular attention to locating possible seepage.
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigaéions. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation'is to identify expeditiously

those dams which may pose hazards to human 1ife or property. The

assessment of the general condition of the dam is based upon avai?ab]g

data and visual inspections. -Detai]ed fnvestigation, and aha1y5es
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase 1 investigation: however, fhe investigation is intended to

identify any need for such studies.

In reviewing this report, it should be realized that the |

~reported condition of the dam is based on observations of field conditions

at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such actibn. white improving the stability and safety'of
the dam, removes the normal load on the structure and. may obscure
certain conditions which might otherwise be detectable if inspected

under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and

is evolutionary in nature. It would be incorrect to assume that the



present condition of the dam will continue to represent the condition
of the dam at some point in the future. Only through continued care and
inspection can there by any chance that unsafe conditions be detected.

| Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm runoff), or fractions
thereof. Because of.the magnitude and rarity of such a storm event, a
'finding.that a spillway will not pass the test flood should not be
interpreted as necessarily posing a highly. inadequate condition. The
test f]odd'provides a measure of relative spiliway capacity and serves
aé an aide in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, jts generai
condition and the downstream damage potential.

The Phase I Investigation does not include an assessment of the
need for fences, gatés, no-trespassing signs, repairs to existing fences
and railings and other items whichmay be needed to minimize trespass and
provide greater security for the facility and safetf to the puTic. lAn
evaluation of the project for compliance with OSHA rules and regulations

is also excluded.
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NATTONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

PROJECT INFORMATION
Section 1

1.1 GENERAL
a. Authority

Public Law 92-367, August 8, 1972, authorized the Secretary
of the Afmy, through the Corps of Engineers, to initiate a National
Program of Dam Inspection throughout the United States, the New
England Division of the Corps of Engineers has been assigned the
responsibility of supervising the inspection of dams within the New
England Region; Goodkind & O'Dea Inc., Hamden, Conn. and Singhal
- Associates, Orange, Connecticut (Joint Venture) have been retained
by the New England Division to inspect and report on selected dams
in the State of Connecticut. Authorization and notice to proceed
were issued to Goodkind & O'Dea,. Inc. and Singhal Associates
(7.V,) under a letter of June 22, 1981 from Colonel William E..
Hodgson, Jr., Corps of Engineers. Contract No. DACW 33-81~
C-0022 dated December 9, 1980 has been assigngd by the Corps
of Engineers for this work.

b. Purpose of Inspection

The purposes of the program are to:

1. Perform technical inspection and evaluation of non-
federal dams to identify conditions requiring correction
in a timelf manner by non-federal interest,

2. Encourage and prepare the States to quickly initiate

effective dam inspection programs for non-federal dams.



3. To update, verify and complete National Inventory
of Dams

1.2 Description of Project

a. Location

The Farm Brook Site 2B dam is situated on the Farm
Brook in the watershed of the West River. The confluence with
the West River is approximately 3.5 miles downstream. Locatidn
of the projéct is 0.3 miles northwest of WELI radio station
and 1000 ft. north of the intérséction of Paradise Ave. and
Ccoper Lane. The geographic location of the site'may be found
on the New Havén Quadrangle Map having coordinates of Latitude
N 419-22.2' and longitude W 72°-56.4".

b. Dbescription of Dam and Appurtenant Structures

Farm Brook Site 2B Dam is one of two dams which impound
floodwaters for the Farm Brook Site 2 Reservoir. Consisting of
-a grass covered. earth embankment, the structure is approximately
1000 ft. long with a crest width of 14 ft. As shown on the
typical dam section in Appendix B, the upstream slope is 3
horizontal to 1 vertical, whefeas the downstream slope is 2.5
horizontal to 1 vertical. The crest elevation of the embankment
is 107.7" (all elevations iﬁ report refer to NGVD) with a maximum
height of 28 ft. Situated under the downstream embankment is a
3 ft. wide trench drain_of varying depth, containing an 8"
perforated pipe. The underdrain system outlets through three
pipes of which two are located at the impact basin., (See
general plan in Appendix B)., In addition to the trench drain, there
is also a-l2§ft; wide cuteff trench, approximately 4 ft. deep

centered under the embankment crest.
1-2



Located at the toe of the downstream slope of the dam is a
waterway with a channel bottom varying from 3 to 6 ft. As
indicated on the general plan in Appendix B, the waterway outléts
into the downstream brook with two-thirds of the channel lined
with riprap.

Serving as the low-level outlet, the reinforced concrete
principal spillway consists of a three stage intake riser dis-
charging through a 30 inch pipe under the dam embankment.
Approximately 144 ft. long, the pipe outlets into a 16 ft. long.
impact basin before flowing into the downstream channel., This
channel is riprapped for a distance of 67 ft. of which the first

23 ft. is grouted (See profile along centerlin%wof principal

. ¥

spillway in Appendix B).

The intake riser consists of a low and high level orifice
and two riser crest weirs, which have invert elevations of 82.5',
85.5' and 96.5' respectively. Normally in the closed position,
a sliding.gate is located at the 15" x 15" low level orifiée.
" A steel plate, 2' wide by 1' high has been bolted across
the lower half of the 2' x 2' high level orifice; thereby decreasing
its effective size to 2' x 1'., Trash racks are located at both
the high level orifice and the riser crest weirs. The upstream
embankment slope in the vicinity of the intake riser is protected
with grouted riprap up to an elevation of 87.0'.

Immediately east of the dam embankment is the emergency
spillway which is a grassed trapezoidal channel, 90 ft. wide at
its control section. Approximately 5.7 ft. below the top of

dam, this level control section has a crest elevation of 102.0°'.
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The approach channel is at a grade of +2.0%, whereas the discharge
channel hasfa,gga@g_of}—Z.S%.. East of the spillway channel, the

cut slope varies from 2% to 3 horizontal to 1 vertical with a
portion riprapped in the area of the access road (See general

. plan in Appendix B). Situated along the west side of the discharge
channel is a émall dike approximately 230 ft. in length with a top
width of 10 ft. As indicated on Sheet B-3 in Appendix B, the crest
elevation waries from 107.7' at the level section to 101.8' at -the :-
south end. The earthen embankment has slopes of 2 1/2 horizontal

to 1 vertical with its east slope riprapped.

C.  Size.Classification: 'Intermediate! el e A

According to the Corps of Engineers' Recommended Guide-

lines for Safety Inspection of Dams, a dam is classified

'Intermediate' if either. its height is between 40 and 100 ft. or

fhe storage volume is between 1000 and 50,000 ac. ft. or both.

The Farm Brook Site 2B Dam has a maximum height of 28 ft.,

_.only, but.the maximum, storage is 1,190 ac. ft. As such it is . - -~
élassified as 'Intermediate' in size.

d. ‘Hazard Classification: 'High"

oo e o Based. onthe, Corps. of Engineer55 Recommended Guidelines ...owe oo o

 for Safety Inspection of Dams the hazard classification for Farm

Brook Site 2B Dam is 'High'. A dam failure analysis indicates
that-a breach of the-dam would result in a downstream flood flow
-of approximately 94,000 cfs causing a 26 ft. high wave of water
to travel down the Farm Brook and its overbarnks. Continuation
of the.valley .flood,routing through the brook shows that at the - .-
second cross-section 950 ft. down from the dam at the intersection

of Cooper Lane and Paradise Avenue, the flood flow and wave

..heights. .are 87,000 cfs and 19 ft. respectively. . - = - S S
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The depths of flow in the brook in the vicinity of 5
houses located on Cooper Lane on either side of its intersection
with Megin Drive are 3 ft. under the pre-failure condition and
313 ft. under post-~failure condition. None of these houses are
subject to flooding under the test flood condition. Under dam
failure condition, they will be flooded to depths of 1 to 5 ft.
above their first flood elevation. ¢

The dam failure would result in flooding of additional
houses and streets. There islpotential for 'excessive economic
loss?' and possible ldss of ‘more than a few liveg.

€. Ownership

The Farm Brook Reservoir and dams 2A and 2B are owned by:

The State of Connecticut

Department of Environmental Protection
State Office Building

165 Capitol Avenue

Hartford, Connecticut. 06115
Telephone: (203) 566~7244/7245

f. Operator:

Mr, Victor Galgowski
Superintendent, Dam Maintenance
D. E. P. (Water Resources Unit)
165 Capitol Avenue

Hartford, Conn. 06115
Telephone: (203) 566-7244/7245

g. Purpose of Dam

The purpose of the dam is primarily for flood control.

The dam and appurtenant structures were designed in the
year 1971 by the U. S. Department of Agriculture, Soil Conserva-

tion Service, Dam construction was completed in the year 1977,



i. Normal Operational Procedures

Operational procedures generally consists of surveillance
during periods of unusually heavy runoff.

1.3 PERTINENT DATA

a. Drainage Area

The drainage area for the Site 2 Reservoir consists. of 2.63
sg. miles of moderately sloping to rolling terrain with an average
slope of 4.6%.. Elevations in the basin range from about 110 f+. to
680 ft, MSL. Farm Brook Site 1, a 1115 ft. long and 11 ft. high
earth dam is situated within the drainage area of the Site 2 project
(See Location Plan). Several town roads and residential homes are

also located within this region.

b. Discharge at Damsite
Two spillwéy facilities exist at the damsite. The
principél spillway consists of a three stage reinforced concrete
intake riser and a 144 ft. long 30" reinforced concrete pipe
~under the dam embankment. . The -emergency spillway:is a trapezoidal
gfassed~channel,l90 ft. wide at the control section and located

at the east end of the dam.

1. Outlet works (conduit.) size: 1-30" RCp

Low level inlet, invert elevation 82.5
‘High level inlet, invert elevation 85.5
Inlet weirs, crest elevation: 96.5
Discharge capacity at test flood: 120 cfs
Elevation: - 105.4
2. Maximum known flood at damsite: ~ Unknown
«~Principal Emergency = Total
Spillway - Spillway (cfs)
{(cfs) {cfs) C
3. Ungated spillway capacity :
at top of dam: 130 3670 3800
Elevation: : | 107.7

1-6



Lrinc;pal Emergency
Spillway Spillway Total

(cfs) (cﬁs) 7 {cfs)

4., Ungated spillway capacity

at test flood elevationi= 120 + 1730 = 1850
Elevation 105.4
5. Gated spillway capacity
at normal pool elevation: N/A
6. Gated spillway capacity 5
at test flood elevation | N/A
7. Total spillway capacity i |
at test fleood elevatlon.1 120 + 1730 = 1850
Elevation: ; 105.4
8. Total project discharge - :
at top of dam: 130 + 3670 3800
Elevation: 107.7
9. Total project discharge P
at test flood elevation: {120 + 1730 = 1850
Elevation: i 105.4
Elevation (NGVD):
l. Streambed at toe of dam: 80.0
2. Bottom of cutoff: 77.0
3. Maximum tailwater: N/A
4. _Normal Pool: 85,5
5. Full flood control pool: 102.0

6. Spillway crest:

7. Design surcharge (original design):

102.0 (Emergency)
96.5 (Principal -
high level
inlet weir)

105.7

8. Top of Dam: 107.7
9. Test flood surcharge 105.4
Reservoir Length in Feet
1. Normal pool: 1100
2. Flood control pool: 6000
3. Splllway crest pool

Emergency spillway: 6000

. Principal spillway

(Riser crest weirs): 5700
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4., Top of Dam:

6400

5. Test flood pool: 6300
Storage (Acre-Feet)
1. DNormal pool: 18
2. Flood control pool: 720
3. Spillway crest pool:
Emergency spillway: 720
Principal spillway
(Riser crest weirs): 348
4., Top of dam: 1,190
5. Test flood pool: 1,000
Reservoir Surface - Acres
1. ©Normal pcol: 8
2. Flood control pool: 80
3. Spillway crest
Emergency spillway: 80
Principal spillway
(Riser crest weirs) 56
4., Top of Dam: 120
5. Test flood pool: 106
Dam |
1. Type: Earth embankment
2. Length: 1,000 ft.
3. Height: 28 ft.
4. Top Width: 14.0 ft.
5. B8Side slopes: 3 hor. to 1 vert. {(upstream)

2% hor. to 1 vert. (downstream)

6. Zoning: None. Entire section made
of compacted £ill,
7. Impervious core: N/A
8. Cutoff: 12 ft. wide, 4 ft. deep
cutoff trench
9. Grout curtainrs N/A )
10. Other: N/A



Diversion and Regulating Tunnel N/A
Spillway
Principal Spillway  Emergency Spillway
1. Type: Drop inlet structure Grassed trapezoidal-
consisting of a three channel
stage reinforced con-
crete intake riser
~with a 30" rein-
forced concrete
pipe. ‘
2. Length
of crest: 15 ft. (high level 90 ft. at the
inlet weir) control section.
3. Crest
Elevation:

w/ flashboards:
w/o flashboards:

N/A
26.5 (high level
inlet weir)
4. Gates N/A
5. Upstream
Channel: Farm Brook (natural
: chamel)

6. Downstream

Channel: le £ft. long impact

N/a
102,0

N/a

N/a

N/a

basin leading to natural
channel with 67' of riprap

7. General: N/A

Regulating Outlets:

l. Invert
2. Size

3. Description

4. Control Mechanism

5. Other:

N/A

82.5

15" x 15"
Low level outlet which
normally remains closed

Stainless steel sliding
gate located at inner
wall of intake riser with
gate stem extending to top
of structure.

N/A.



ENGINEERING DATA

.Section 2

2.1 Design Data

In 1971, the United States Department of Agriculture, Soil
Conservation Service prepared a design report and design plans
for Farm Brook Site 2, which consists of two dams, Site 2A and
Site 2B, Entitled "Farmbrook Site No. 2", the design report
inc¢ludes hydrologic and hydraulic data and computations, geology
report, soil testing.report and dam stability aﬂalysis. Several
pages of the report and logs of two typicai drill holes pertain-
ing to Site 2B Dam have been copied and are given in Appendix B.

2.2 Construction Data

The U.S. Soil Conservation Service completed the‘"As—Built"‘
drawings for Farm Brook Site 2B Dam in August, 1977. These
drawings, which are part.of the overall Site 2 Watershed Project,
have been reviewed ana éound to‘show gocd agreement with the
visual ingpection. Certain details have been copied from the
drawings and are included in Appendix B.

2.3 Operational Data

Normally, a small pool with a water elevation in the prox-
imity of the'high orifice invert exists behind the dam embankment.
Water level readings are not taken of this normal pool, nor dur-
ing flood impoundments. Although there are no formal operation
records, a log book of the dam is kept by the State of Connecticut;
Department of Environmental Protection, According to the owner,

the reservoir level has never risen to the emergency spillway

2-1



crest. There is also a general Operation and Maintenance
Handbook, which was prepared by the U.S. Soil Conservation
Service for this dam and similar projects.

2.4 Evaluation

a. Availability

The U.S. Soil Conservation Service,who designed and
constructed the dam and the State of Connecticut Department
of Environmental Protection,who are the owners, provided the
available exiéting data. ILocation of the available data is
inclqded in Appendix B.
b. Adéguacz
When coupled with the visuai inspection, the enginee:~
ing data availhble was generally adequate to perform an assess-
ment cof the dam.
C. Validity
| A comparison of the record data and visual observations

reveals no significant discrepancies in the record data.
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VISUAL INSPECTION
Section 3

3.1 Findings

a. General

Engineers from Goodkind & O'Dea Inc. and Singhal
Associates performed a formal field inspection of Farm Brook
Site 2B Dam on June 2, 1980. Included in Appendix A, are detailed
checklists which aided in the inspection of the dam and spillways.:
In addition, photographs of these dam features and the problem
areas were taken and are given in Appendix C with the photo
location plan.

Thé project is in good condition with several area§
requiring minor maintenance and/or monitoring. At the time of
the inspection, the reservoir pool elevation was 85.3', which was
two-tenths of a foot below the original high orifice invert elevation,

b. Dam

Farm Brook Site 2B Dam is an earthfill embankment
with a foundation drain trench underlying the downstream slope.
The vertical and horizontal alignment cf the embankment appeared
good with no indication of movement (see Photos 1,2 & 3).
Moderate rutting was observed along the crest of the dam as
shown in Photc 2. In addition to these vehicular ruta'several
areas of exposed earth with signs of minor erosion were
noted on the crest, As indicated on the general plan in Appendix
B, a narrow footpath was located on the downstream dam embankment.
This trail was lacking vegetative cover and appeared to be
slightly eroded. The embankment crest and slopes were covered

with a stable growth of vetch with the exception of the
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areas previously noted.

Inspection of the downstream embankment slope and
toe did not reveal any éreas of séepage or sloughing. However,
since the upstream pool elevation was only 3.5 feet higher than
the downstream water level, a conclusive determination of the
seepage conditions could not be cbmpleted. In addition, only
one~half of the dam embankment was retaining water as shown
in the Overview Photo.

The foundation drain trench outlets through three
- B" pipes:.as gi?en on the general plan in Appendix B, One pipe,
which is approximately 100 feet west of the footpath, was covered
and could not be located and therefore was not inspected.
Outletting into the concrete impact basin, the two remaining
pipes were fully submerged at the time of the ihspection.

- An appreciable amount of seepage was observed to be flowing
'from the west outlet into the cohcrete structure. Seepage flow
from this outlet was clear and did not appear to be carrying
any soil particles. The eastern outlet pipe at the impact

basin was clean with no indication. of seepage.

Varying from 20 to 40 ft. south of the dam embankment
is an excavated waterway whicﬂ outlets into =a downstreém channel
{see Photo 3). as showﬁ on the general plan in Appendix B, twé
sections of the waterway are riprapped which appeared‘stable and
are overgrown with_weeds. The unlined channel seétion also appeared
stable, with evidence of miﬁor.sediment accumulation.

C. Appurtenant Structures

Principal Spillway

The normal reservoir inflow and the impounded

3-2



stormwater runoff passes under the dam embankment through the
principal spillway. This reinforced concrete structure consists
‘'of a three stage intake riser, 30:dnch pipe:and. impact basin,
As shown in Photos 4 and 5, the intake riser was in good = .
condition with no concrete cracking or spalling. Steel trash
racks at the crest riser and high orifice were well painted
and appeared to be st;uctu:ally sound. Debris, such as tree
branches and a small plywoca board had accumulated at the high
orifice level. Approximately 1' X 2', the plywood board was
caught between the trash rack and concrete riser and could
possibly obstruct flow to the orifice during high watér conditions.
The élide gaté at the low orifice, which was not ‘operated, was closed
and fully siibmerged,_ preventing its inspection. 'Directly behind |
the intake riser,.there is:a grouted riprap area which is‘:stable .
and in good condition (see Photo 4).

As shown in Photos 6 and 7; the reinforced concrete
impact basin is in geood condition. There was no visible
eracking or spalling with the exception of the broken concrete
at the base of two fence posts. The west section of the chain
linked fence is tilted resulting from the deteriorated concrete
condition. Immediately downstream of the.impact basin is a
riprapped area of which the first 23 feet is grouted énd in good
condition. The 44 ft;?néhégfouﬁed riprapped section was also
8table, but overgrown with weeds.

Emergency Spillway

- Abutting the east end of the dam is the emergency
spillway which generally was in good condition. The east cut slope

and spillway'floor were covered with a stable growth of grass

T NS S Leomgay o sornne



as shown in Photo 8. Riprapped areas along this cut slope and
the rock lined diversion, north of the spillway appeared stable
with no signs of failure. Groundwater seepage under thé spillway
approach channel is controlled by a drain trench as indicated
on the general plan in Appendix B. The drain trench outlets
through a 10" corrugated metal pipe oﬁto a piprapped area.
With animal guards in place,'the pipe was dry and clean with the
riprapped area remaining stable. |

Along the west side of the spillway is an earthfill
dike which‘is protected from scouring by a stable riprapped slope.
'Expésediéarth“waS'observedfonhtheigrassvcovered.crest:and.west em-
bankment slope of the dike. Minor slope erosion associated
with the bare earthen areas was noted at the north end of the
dike as shown in Photo 8. |

d. Reservoir Area

The reservoir area for Farm Brook Site 2B Dam
primarily consists of open grasslands and wooded areas (See
Photo 4). Since the slide gate at the low flow orifice is
normally closed, a small pool area exists bghind the reservoir
‘area, which serves as a wildlife preserve. Several residential
homes border the reservoir which is also‘part of the Farm
Brook Site 2 Watershed Project.

e, Downstream Chanhel

The channel downstream from the impact basin is
generally open with no build*up of-brﬁsh or debris. Minor
weed growth was noted in the channel angd along its slopes as
shown in Photo 7. At the confluence of the downstream waterway,

sediment has accumulaied, which is partially obstructing
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the channel flow.

3.2 Evaluation

as assessed by the visual inspection, the condition of
the dam and appurtenant structures was good with no observed
stability problems. The rutted and bare earthen areas along the
crest and/or slopes cf the dam and spillway ‘dike embankment were the
primary problems noted. Continued deterioration at these areas
will have an adverse effect on the structural stability of the
project.

Observations revealed. seepage flow from the 8 inch
outlet at the coﬁcrete impact basin. Such a problem could
be the resultﬁof_i;nfiltration%throﬁgh and/or under :‘the dam embankment,
which could possibly lead to slope sloughing and structural |
instability.

At the time of the inspection, the upstream water level
was only three and one-half feet above the-downstream level. .-
Also, only one-half of the.dam embankment-was retaining water;
therefore, &, conclusive l-,-qeﬁ%?min%&%?ng9§;_eth€=, seepage .conditions
th%thman33@$t,§Pder high water conditions, could not be

completed.



OPERATIONAL AND MAINTENANCE PROCEDURES

Section 4

4.1 Operational-Procedures
a. Generai

Operational procedures for Farm Brook Site 2B
Dam -generally consist bf dam surveillance during periods of
heavy stormwater runoff. Inspections of the dam and its features
are completed at these times, by a representative of the State
of Connecticut, Department of Environmental Protection. Brush
and debris are kept free from the intake risers' trash racks
to prevent unﬁecéssary water build-up. Aithough reservoir
pool levels are not taken, informal records of the ?roject are
registered in a log book.

The steel slide gate at.the low flow orifice of the
intake riser is not operated on a regular basis and normaily
remains in the closed position.

b. Description of Warning Systems in Effect

There are no warning systems in effect.

4.2 Maintenance Procedures
_ a; General

Maintenance of the dam and appurtenant sﬁructures
is the responsibility of the State of Connecticut, Department
of Environmental Protection. The dam embankment and emergency
spillway are mowed annually by the State, 1In addition, the
upstream and downstfeamﬁchannel.are ¢leared of brush. and debris,
as ‘necessary.’ - - a0

Inspection of Farm Brook Site 2B Dam occurs on an

annual basis and is undertaken by representatives from the State
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of Connecticut, Department ¢f Environmental Protection and the
U.S. Soil Conservation Service. The general condition of the
project is assessed and recommendations for necessary repairs

and/or maintenance work are given.

b. Operating Facilities
Ccnstruetion, operatiqnvand structural repair of the
floeod control works is the responsibility of ‘the State of
Connecticut, Department of Environmental Protection.

4.3 Evaluation

Generally, the.operational and.maintenance_procedures are
satisfactory,'but'some areas do fequiré improvémeﬂt. The U.S.
Soil Conservation Service prepared a general Operation and Main-
tenance Handbcok for this dam and_similariprojects. Although
the handbobk is adequate, additional procedures such as recording
ﬁaximuﬁ pool-leveis during flood and developing a downstream
 emergency warﬁing system should be undertaken by the State of Conn~-
ecticut Department of Environmental Protection. The State should
-also imstitute a comprehensive program oOf inspection to be under-
taken on an annual basis by a registered professional engineer

gqualified in dam inspection.



" EVALUATION OF HYDRAULTC/HYDROLOGIC FEATURES
SECTION 5 ;

5.1 General
Farm Brook Reservoir has a contributory drainage area of 2.63 i
s8gq. mi.-which is moderately sloping to rolling terrain with average
-slope of 4.6%. Part of this area is developed Qith several town.
roads and residential homes. |
Spillways at Farm Brook Sites 2A and 2B dams both act
together to pass the-_floodwaters;from the reservoir to the
downstream areas.
Under Farm Brook Site 2B Dam, there is a 30-inch outlet
pipe, with a three-stage reinforced concrete intake riser on
the upstream side; ac£ing as the principal spillway. A trapezoidal
grassed channel, 90 ft..wide'at the control section serveg as
the emergency spillway. With the pool level at the dam crest,
tﬁe total spillway capécity is 5860 cfs, whereas at the test : —
flood elévation 105.4"',:the capacity is 1850 cfs, The crest
elevation of the dam is 107.7' which is 5.7 ft. higher than thé
emergency spillway crest elevation of 102.0.

5.2 Design Data

Detailed plans, the as-built drawings and the design
report are available at the U. S, Department of Agriculture,
Soil Conservation Service, Storrs, Connecticut. Required design
data are contained therein.

The design test flood inflow for the Farm Brook Resérvoir
was 7200 cfs and the routed outflow was 5200 cfs with the design
high water elevation in the reservoir computed to be 105.7,

giving a freeboard of 2.0 ft.
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5.3 Experience Data

No records are kept of reservoir levels during the times
that water is impounded in the Farm Brook Reservoir.

5.4 Test Flood Analysis

Based on the dam failure analysis, the Farm Brook Reservoir
‘Site 2B Dam is classified as being 'high' hazard potential in

accordance with the Corps of Engineers' Recommended Guidelines

for Safety Inspection of Dams. The test flood should be equal

to the probable maximum flood (PMF) which was accordingly adopted

for analysis.

| .An inflow peak rate of runoff was calculated for 2.63 sqguare

miles of watershed . area using a runcoff coefficient with a value in-
termediate between the 'flat & coastal' and .'rolling' terrain curves.
Thg peak inflow rate of 1500 cfs per square miles (¢sm) 'was accordingly
adopted resulting in a runoff of 4000 cfs. A dam failure outflow of
2000 cfs from the FParm Brook Site 1 project was added to this value

resulting in a total PMF of. 6000 cfs.

A triangular hydrograph was constrﬁcted using the methodology
given in the 'Hydrology, Sectién 4, SCS National Engineering
Handbook.' The peak inflow rate of 6,000 cfs with a total
runoff of 19.0 inches for the PMF were used tb construct the
inflow hydrograph. |

Flood routing through the reservoir waé done with an initial
water elevation of 96.5' which was at the crest of the intake
riser weir at the principal spillway. The test flood produced a
routed outflow discharge of 5980 cfs out of which 4130 cfs
will pass over the site 2A spillways and 1850 cfs.over the site

2B spillways. The routed outflow 1850 cfs is considerably less
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than the maximum spillway capacity of 3800 cfs at.the site 2B,
the latter being 205% of the former. Considering the peak test
flood pocol elevétion of '105.,4' freeboard to the top of the dam.
is 2,3 ft.

5.5 Dam Failure Analysis

A dam failure analysis was made in accordance with the Corps
of Engineers' Guidelines. TFailure was assumed with the water
level at the test flood elevation of 105.4'. Assuming a dam
breach 400 f£t. wide (40% of dam length) and 27 ft. high, the peak
release rate was 94,000 cfs,

The height of the flood wave was approximately 25,5 f+, at the
first cross—-section (station 340). One more cross-—section 950
ft. down from the dam was analyzed. Flood routing computation
weré done téking into consideration the available valley storage.
The resulting flood elevations and the values of the routed flood
flows are given in Appendix D. At the second cross-section
(sta. 9+50) the flow is 87,000 cfs and the wave height 19 £t.
which have considerable potential of causing substantial flooding
of the populated areas south of Cooper Lane. _

- The depths of flow in the broock in the vicinity of 5:hoﬁses
shown in the drainage area map within the approximate fiooding
limits are 3 ft. (pre-failure) and 19 ft,. (péét—failure). These
houses located on Cooper Lane are not subject to flooding under
test flood conditions. Under dam failure condition, they will
be flooded to depths of 1 to 5 feet above their first flood
elevations.

Many houses, streets and town roads will be flooded as a
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result of dam breach. The economic loss may be 'excessive'
and 'more than a few' lives may be lost. As such the Farm
Brook Site 2B dam is classified as 'high' hazard potential.

Dam breach calculations are included in Appendix D.




EVALUATION OF STRUCTURAL STABILITY

Section 6

6.1 Visual Observations

The visual inspection revealed no structural stability
problems; however, three. areas of concern were noted. Rutting
and exposed earth areas resulting from vehicular trespassing
were observed along the crest aﬁd/or'slopes of the -dam and
spillway dike embankment. There was minor erosion associated
with these areas which could diminish the embankment stability
if not cohtrolled.

Séepage flow. was observed from the submerged western drain
outlet at the impact basin. The source of this flow may be normal
embankment and/or foundation seepage; however, since there was
no indication of.seepagé.from the eastern outlet, the western out-'
let flow could be the result of a localized problem. This seepage
condition may suggest that a weak.areé exists within. the embankment
which could have an adverse effect on its future stability.

Flow from a 36" stormwater culvert, west of the dam, outlets
into a.partially riprapped waterway located south of the dam. Vary-
ing from 20 to 40 ft. of the_embapkment toe, the waterway is sub-~
jected to flooding and scouring during periods of heavy runoff
which may pose a danger to the toe of the dam. Although such a
condition.does not currently'exist, a study to evaluate the effects
of flooding on the toe of the dam .and considering the need to rip-

rap the remaining length is adviseable.
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6.2 Design and Construction Data

Review of the data available indicates that the dam and

spillway were adeguately designed for structural stability.

6.3 Post Construction Changes

A diversion channel in the upper reservoir area was orig-
inally constructed in conjunction with Farm Brook Site 2A Dam.
Part of the natural flow to Site 2A Dam was diverted .to Site .2B
Dam to equalize the water inflow to the reservoir areas.
Following completion of the project, observations'revealed a
greatly diminished fiow to.Site 2A Dam, with an increase in
flooding downstream of Site 2B Dam, Therefore, in June 1978,
a closure dike was constructed across the diversion channel
-and two short channels were excavated which returhed the breok
flow to its Qriginal natural drainage pattern. 1In addition: a
1' x 2' steel plate was bolted across the lower half of the
high orifiée, resulting in a reduced size opening which de-
creased the frequency of downstream flooding. The available

data does not indicate any other post construction changes.

6.4 Seismic Stability
Farm Brook Site 2B Dam is located in Seismic Zone No. i,
and in accordance with Corps of Engineers guidelines,'énd does

not warrant further seismic analysis at this time.
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ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

Section 7

7.1 Project Assessment

a. Condition

As assessed by the visual inspection:of the site,
review of available data and past performance, the project
appears to be in good condition, There was no indication
of structﬁral instability, but there. are aréés regquiring main-
tenance and/or monitqring.

Based on the "Preliminary Gﬁidance ﬁof Estimating
Maximum Probable Discharge"” dated March 1978, peak inflow to
the Site 2 Reservoir is 6000 c¢fs; peak outflow at the Site 2B
Dam is 1850 cfs with the .water lewvel 2.3 ‘feet below the crest
‘of the dam. With the reservoir water level to the top of dam, .
the spillway capaciaty is 3,800 cfs which is approximately 205%
of the routed test flood outflow. —

b. "AdéQuécy of Information

An assessment of the condition and stabiiity of the
project.dén be made with the available information.
c. Urgency
. It is recommended that measure 7.2.2 be implemented
within one year of the owner's receipt of this report. The remain-
ing recommendations in Section 7.2 and the remedial measures in
Section 7.3 should be carried out within two years.

7.2 Recommendations

It is recommended that the owner employ a gqualified regis-
tered engineer +to:

1. Inspect the dam during the time that floodwater is
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impounded in the reservoir with particular attention
to locating possible seepage;

Determine the origin and significance of the seepage
observed from the 8" outlet at the west side of the
impact basin;

Evaluate the existing waterway located south of the dam

considering 'the present and future flobding effects on

the toe of the embankment and the need to riprap the re-

maining length of the waterway.

The owner should implement the recommendations of

the: engineerx.

7.3 Remedial Measures

=

owner and

l.

Operation and Maintenance Procedures

The following measures should be undertaken by the
continued on a regular basis.

Develop and implement a downstream warning system

tc be used in case of emergencies at the dam.

Record maximum pool levels during flood impoundment
for future reference.

Institute a comprehensive program of inspectiocn to

be undertakeﬁ on a biennial basis by a-registered
professional engineer gualified in dam inspection,
Inspection of the project should be conducted in the
Spring at a time when there is minimal vegetative cover.
Restore vegetation dn the bare earthen areas along
the crests and slopes of the dam and emergency spill-
way dike embankments, |
Fill in vehicular ruts along the crest of the dam
embankment and reestgblish sod and vegetation,
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6. Locate and, if regquired, clean out the 8" outlet pipe
situated approximately 100 feet west of the noted
footpath.

7. Repair concrete at foundation of fence post on concrete
impact basin.

8. Remove brush and debris from the trash rack at the high
orifice,

9. Remove‘sediment that has accumulated at the confluence
of the downstream chanﬁel and the waterway.

10. Ensure the operability of the slide gate at the low
leﬁel orificevoh an annual basis,

11. Control access at project to discourage vehicular
trespassing.

7.4 Alternatives

This study has identified no practical alternatives to the

above recommendations.
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VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

ROJECT_Form Brook Site 2R Dawna DATE Cmne_ 2, e

TIME AFTer noon
]
WeATHER (lou clu ?-05,

W.S. ELEV. 253 u.S. 87_*- DN.S.

ARTY : . McSL,
_ DISCIPLINE:
Wegley I uplF (Ww) Hyo\mu\im.{. Survey
L Geotechmrical

‘ Rame?.qL\ P. S}nﬂs\—m? (RS_] H\!Am,u»\ic»s

(cevald F. Ruckley (GR) Coils ¥ Structures
(nlenia gc.:xnih | (G 5) Structures

PROJECT FEATURE , | INSPECTED BY

Dewe Erabonkiment (FarthFill) WW LR RS.GR GS
thr_.oa\ Qol‘lan‘]—nTakt Risewn W\f\f LB RS, GB CES
PV‘IV\Cth«' %m”wav-Imﬁo‘d‘ Rogin W\l\/ LB RS GB GS
Eme.r'a\\@hc.\fr Qpil'tug}f WW LB R‘; G)B GS




PERIODIC INSPECTION CHECK LIST

’RQJECT Favna BgQQQE S’,tg, 2!(3 ) o~ DATE :B-\Ay\Q 2 L g

>RoJECT FEATURE EorethFill Dapa

DISCIPLINE

e Ww L8, RS GBS

NAME

AREA ELEVATED

CONDITIONS

DAM EMBANKMENT

Crest Elevation
Current Pool Elevation
Maximum Impoundment to Date
Surface Cracks
Pavement Conditions
Movement or setf]ément of crest
Lateral movement
vertical alignment
~ Horizontal alignment

Conditions at abutment & at Comcrete
Structures *

Indications of Movemént of Structural
Items on Slopes

Trespaésing on Slopes

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protectionwﬁiprap Failures

Unusual Movement or‘Crackiﬁg at or
Near Toes

Unusual Embankment or Downstream
Seepage

Piping or Boils
Foundation Drainage Features

Toe Drains

Instrumentation System

—

_ None

foH b\&’ﬂ@j ot MM\A‘Q oF dawa

LOU.
at Im ald Busin-were Mn{,le

.O fawuc

jo%7°  MsL
5.3 mMmst
UnKnown

None Obsewuved
N/A |

Deep ruls 6¥ wiTh lowd

areas (6-2') Bave Areas
None _

O
Good

(ood

N/A

One Pcfﬂn Oin CiownSTi’Qf&zm

stde ~Bave areas~ pwinte €

Erosion ol wiove pa."f’k (o 2N

0/s Sior

Grouted mgr‘g p ol mTouk-e
¢

vifev In & *‘ww AR

hfovx€1
None

~ot he located . gHsutia

oﬁ.-ev' Seep M\e.wm.s Flowin

%s outiet, Mone
rona ot outiet

Pt S



PERIODIC INSPECTION CHECK LIST
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PERIODIC INSPECTION CHECK LIST
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PERIODIC INSPECTION CHECK LIST
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" LOCATION

U. S DEPARTMENT OF AGRICGULTURE - SOlL. CONSERVATION SERVICE

This floodwater retarding site is located on Farm Brook in the Towm

of Hamden, Connecticut, &nd consists of two individual dams. Site 24
is located on Farm Brock on the east side of Paradise Avenue approxi-
mztely 2000 feet morth of Benham Street. Site 2B is located on 2
tributary of Farm Brook on the west side of Paradise Avenue approxi-
mately 500 feet north of Cooper Lane. Refer to sheet 3 of this report
for the =ite locations referenced to the USGS ¥ew Haven Quadrangle.

DESIGN

This structure is the main floodwater retarding structure proposed for
this watershed. It is in series with an upstream, Class b, multiple-
purpose structure. It will retard the runoff from .a storm which has a
freguency in excess of 10D-years without dlsdharge occurrlng through
the emergency spillway. -

Elevations of the various structural elements and the related determin-
ing factors are listed on sheet 5 of this report. The emergency
spillway crest elevation was established approximately 3 feet above the
routed peak elevation due to physical limitations at the dam sites.

The design of Site 2 meglected any beneficial effects induced by Site 1,
as Site 1 ig a Class b structure. However, the effect of a failure at
Site 1 due to the occurrence of 2 Class ¢ emergency spillway design -
storm on the watershed was considered during the design of Site 2.

.

A comnecting channel from Farm Brook directed toward Site 2B will aid in
the simultaneocus f£illing of the two flood pools. It will also aid in
preventing flow across Paradise Avenue at the Farm Brook crossing due to
the more freguent, short-duration storms.

REFERENCES '

Criteria and procedures used in this design are given in the following
Soil Conservatlon Service Publications;

Wational Engineering Memorandum No. 27 Limiting Criteria for the
‘ : Design of Earth Dams

No. 50 Drop Inlet Spillway Standards
No. 4 Hydrology | |
¥o. 5 Hydréulics

No. 6 Structu;al Désign

‘No. 8 Geology

- GONNECTICUT STATE OFFIGE, STORRS, CONN.
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U. S. DEPARTMENT OF AGRICULTURE - SOIL CONSERVATION SERVICE

HYDROLOGIC CRITERIA AND ROUTING RESULTS
EL%h:ENT DETERMINING L evron su;;égz STORAGE INFLOW . S:?Eow
' | FAGTOR ‘ «| VOLUME [PEAK RATE
STRUGTURE . | AGRES |ACRE-FEET| INCHES™| \NoHES C.F S. C.F. S
INVERT OF | 50-yr. Sediment 85.% 12,5 28 0:.20 - - -
ORIFICE accumulation -
GREST OF 100-Yr.,6-hr. Storm 96.5 56,0 38 Y | 248" | 2.8 1,375 105
RISER -
GRESTOF  [100-yr,,l0-day Storm | 99.3 70,8 537 1/ [ 3,83 | 8.63 1,651 | 186
EMERGENGY - . :
SPILLWAY (Crest elavation used)| 102.0 80.1 7201 | 5004 | 863+ | 1,651 201
DESIGN HIGH | 16.5" rainfall, 2/ 105.7 104.7 | 890 | 6,35 15,0 7,189 | 5,200
WATER 6-hr. duration . : o L o
TOP OF DAM 2/ [Design high water 2/ | 107.7 - 1,90 | 8,49 &/ 21,9 4 | 10,562 47 8,374 &/
elevation plus 2 feet c

- % Yolume expressed in inches of runoff from controlled waterghed area. of l 682 acres.
1/ Does not include sedimant storage
2/ State of Connecticut Water Resources Criteria
3/ Maximum elevation as determined by (a) routing SCS Preeboard Storm
(b) design high water elevation plus 2 feat
4/ Valua obtained from SCS freeboard routing,

CONNEGTICUT STATE OFFICE, STORRS, CONN.




FARM BROOK SITE 2 STRUCTURE SUMMARY TABLE

AS BUILT WITH ORIFICE PLATE
(EX1STING)
ITEM UNIT Structure Structure
2 - 2A 2B 2 2A 2B
Orifice Size Ft. - 2 X2 X 2 - 2 X2 2 X1
Orifice Weir Elevation Ft. - 83.5  85.5 - 83.5  85.5
Peak Outflow at Elevation 96.5' cfs 129 67 62 98 67 31
{Riser Crest)

Drawdown Time Elevation 102.0' - 96,5 days 1.15 - - .22 - -
Drawdown Time Elevation 96.5' - 85,5 days - - 2.61 - - 5. 45
Drawdown Time Elevation 102.0 - 85.5° days - 6.67 - ~

3.76 =
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UNITED STATES DEPARTMENT OF AGRICULTURE =~
SOIL CONSERVATION SERVICE - Soll Mechanices Isboratory

800 "J" Street, Lincoln, Nebraska 68508 AP
_ = W-./C/

ENG 22-5, Comnecticut WP-08, Farm Brook ' %May B, 1970
Site Fo. 2B (New Haven County) :

T. R. Wire, State Conservation Engineer
SCS, Storrs, Connecticut '

ATTACHMENTS

. 5 _
. Form SC5-35k4, Soil Mechanics Iaboratory Data, 1 sheet.

Ferm SCS-352, Compaction and Penetration Resistence, 3 sheets.
Form SCS-357, Sumary - Slope Stability Anelysis, 2 sheets.
Investigational Plapns and Profiies.

Form SCS-130, Drain Materials, 1 sheet.

Fwo

\n
.

_ DISCUSSION
. FOUNDATION

A. Classificetion. Sandy till outwash materials and alluvial deposits
' blanket the 800-foot wide floodplain to depths greater than 40 feet.
The surface one to 4 feet is organic, low-density material.

Tne disturbed sample TOWL226 (6+25) from the 1.5 to 2.5-foot deptbs
at dam ¢ station 6+25 1s an .SM material with 43% fines, a liguid limit
of 20 and a plasticity index of 2. Sample 70WL227 (12+25) from the

2 to 4.3-foot depths at Station 12+25 is an SC-SM materisl with 40%
fines, a liguid limit of 24 and a plasticity index of 6.

The gently sloping abutments have 10 to 20 feet of till ma‘te:rials
overlying sandstone bedrock.

B. Dry Unit Weight. Standard penetration tests yielded blow counts of
11 to 65 blows per foot in the saturated sandy floodplain materials.
The average blow count was generally in the range of 20 to 25
“blows/ foot.

Tne surface 'organic materials had blow counts of 2 to T blows/foot.

" C. Consolidetion. The average consolidation potential of the upper 20
feet of the szndy floocdplsin materiels is estimeted to be approximately
3% under the load of the proposed 23-foot high embankment. :

The consolidation potential of the orgenic surface materials will
probably be extremely high.

D. Permezbility. Field _benﬁea‘bili‘ty tests in the sandy floodplain
materials yielded permeability rates of zero to 0.17 ft/de.y.

Toe water table was at or near the ground surface.
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T. R. Wire

Subj:

E.

Connecticut WP-08, Farm Brook, Site 2B

Shear Strength. The shear strength of the low-blow-count surface

organic materials is assumed to be too weak to support the proposed

embankment.

The shear sirength of the high-blow~count, sandy floodplain materials

. under the organic surface materisl is assumed to be greater than that

of the compacted embankment materiels.

IMBANKMENT MATERYALS

" A.

Clzssification. The 3 borrow samples submitted from this site vary

' from SP-SH material to ML material. The SP-SM sample TOW1228 (129)
‘contains 8% fines. The SM sample 70W1229 (13%) contains 32% fines

and bas & liquid limit of 21 and a plasticity index of 3. The ML
sample TOW1230 (135) contains 68% fines and has a liquid limit of 26

- .and a Plasticity index of 3.

ﬁb(/

Coﬁpacted Dry Density. Standard Proctor compzction tests (AS™M D-8698,

_JﬁﬂﬂxxiJil_were mede on the minus No. 4 fraction of the 3 borrow semples

submitted. The maximum dry densities were 124.5 pef, 122.5 pef, and
109.0 pef, respectively, for the SP-SM, SM, and MI samples. Respective

optimum moisture contents were 9.5%, 11.5%, and 17.0%.

Shear Strength. Shear strength of the borrow materials at compacted
densities of 95% of standard Proctor are expected to be adequate for
the proposed 30-foot high embankment.

Similer SM material from Site No. 1 at G5% of Standard density yielded
saturated total stress shear parameters of @ = 36.5° and c = 150 psf.

' The adjacent Site 24 had shear parameters of @ = 33° and ¢ = 625 psf

for test specimens compacted to 95% of stendard Proctor density with
moisture contents that were 85% of theoretical saturation.

SICPE STABILITY

The

stability of the propossd embankment was checked using the Isboratory

slope stability charts. An embankment-only anslysis of the 3:1 upstream
slope y;elded a_safety factor of 2.0 for the full drawdown analysis. The
downstream 2— 1 slope without a drain yielded a safety factor of 1.85 for

the

steaﬁy seepage condition.

RECOMMENDATIONS

Site Preparation. Removal of the surface one to 4 feet of soft
organic siltv is recommended unless it is sampled and tested to prove
it is adequate under the proposed embankment.

The water table was at or near the ground surface when the site was
investigated, so the site may have to be dewatered to strip it.

B=7°



T. R. Wire 3
Subj: . Connecticut WP-08, Farm Brook, Site 2B S

B. Centerline Cutoff. _A 3 to 4-foot deep normal width cutoff trench
~with 1:1 side slopes is recommended in the abutments and across

the floodplain, except that in the areas where stripping operations
remove over 3 feet of organic materials, & cutoff will not be needed.
Backfill the cuteff trench with the finer grained materials like the
‘ML sample 7TOW1230 (135). Place the backfill with moisture contents
at or gbove optimum and compact to a minimum density of 95% of
Standard.

C. Principal Spillway. The proposed location at the base of the left
abutment appears to offer the best foundation conditions for the
conduit. Bedrock occurs at depths of 5 to 8 feet along the conduit.
Pipe elongation calculstions based on a 28-foot high embankment
(B = 167') over 5 feet of sandy foundation material (soft surface
materials removed) with a consolidation potential of 3% shows &
horizontal strain of less than 0.003 ft/rt. -

Backfill with fine-grained material like the ML sample 7OW1230 (135)
and compact to a minimum density of 95% of Standard.

D.  Drainage. A filter drain is suggested to provide positive seepage
control near the downstream toe because of the high piping potential
of the sandy and silty foundation materimls. A 5 to 6-foot deep
trench drain at c¢/b = 0.6 appears to be sufficient.

A filter gradation like that recommended for Site 24 is suggested if
the filter material is on the fine side. See the attached Form SCS-130

for gradation.

E. Enmbankment Design. The following are recommended:

1. Belectively place the borrow materials to best utilize their
"wlde range of properties. _Place the low-permeability, fine- 55
grained ML materials like Sample TOW1230 (135) wet of optimum %apﬂ
in a center section to provide an impervious core. Place the
highly permeable SP-oM materiasl like Sample [fOW1228 (129) in
the downstream section to pull the phreatic Iine down.  PIEce ™
" the M material like Semple 70W1229 (13%) in the upstream
section. ' ' ' T T e

2. Compact all embankment materials to a minimum density of 95%
' of Standard Proctor. ’

3. Provide 3:1 upstream slopes and 2 1/2:1 downstream slopes.

4. A 0.5-foot overfill is recommended to compensate for residual
settlement after construction is complete.

- Prepared by: .

n A /)
Do 000 Lo

kdgar P. Steele
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Subj: Comnecticut WP-08, Farm Brook, Site 2B

.. Reviewed and Approved by:

B, n O .
(7/€'T1 s (\ N LA At D

Iorn P. Dunnigan o
Head, Soil Mechanics Isboratory

Attachments

ce:

T. R. Wire (1)

N. Paul Tedrow, State Conservationist, Storrs, Comn. =
¥. M. Brown, Geologist, Storrs, Conn.

Neil F. Bogner, Upper Darby, Pa.
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N=

DE-21, Elev, B83.3, Sta. 8+35, Ceanterline of Dam

—%7  W.L. - 5/11/67

7o SM-ML Sand, fine grained, scme fragmental

i rock, trace of mica, brown-rad with

n " mottling. '

20 R

— Sand, fine grained with some mediim

27 to coarse sizes, red, poorly graded,
sandstone and trap fragmeats. Grains
angular to sub—angular.

150 10=12"

N T k=o
No coarse grained sand from 15.0 feet.

20 —— 15-17°
k = 0.06 fr./day

— Sand, medium grained, red to browﬁ,'
5P trace of mica.

13 —— 20-22
K k = 0.12 €t./day

Sand, fine to coarse grained, poorly
graded, red to brown, grains angular,
; trace of mica.

29
— Sand, fine to coarse grained, well
graded, red te brown, some mica,
_Su-sH sandstone and trap fragments.
20 .

. From 36.0': Sand, some gravels,
M prechable till, abundant decomposed ..
_- sandstone, red, fine to coarse graiped.

D - 38.0°'

-

=

D

E-252, Elev. }10.5, Sta. 5+00%

p—

16,

42

6

SM

SM

Ss

——=z____ Blows for 0.4

*180' U.S5. Centerline Dam

Topsoil: Sand, fine grained, poo?ly graded,

- brown, roots, low plastic fines.
Sand, fine grained, poorly graded,
red, slightly micaceous, low plastic
fines, some weathered sandstone
estimated £ 5Z.

Increased fragmental samndstone
w/depth. '

Hardpan

< 300# hammer/30" Drop

7 W.L. - 5/18/67 Sampler refused at 15.47.

Fragmental sandstone in
sampler.

Soft, weathered sandstone, fine grained,
red, micaceous.Triassic New Haven Arkose.

L— Tp - 18.8" (Refusal)

T T3)SEE AS BUILT DRAWINGS FOR ADDITIONAL

T T T e T ——

NOTE™
ALL ELEVATIONS REFERENCED TO MEAN SEA
LEVEL,

2)SEE SHEET 8-1 'GENERAL PLAN OF DAM” FOR
—-2| DRILL HOLE LOCATIONS.

= _
SUBSLIRFACE S0OIL DATA,

R:E;_iFgRENCEf
| AS BUILT DRAWINGS SUPRLIED BY WS SOIL}.

| CONSERVATION SERVICE STORRS, CONNM.
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FARM BROOK SITE-2B DAM
HAMDEN, CONNECTICUT
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AW, L8  JOATE SEPT.,198) {SHEEY 6-4
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Photo 1 - View of upstream embankment
slope looking east

Photo 2 - View of embankment crest looking
east. Note vehicular ruts.
Note:
c-1 Photos taken June 2, 1981




Photo 3 - Downstream embankment slope.

Photo 4 - Upstream reservoir area with
intake riser in foreground

Note:
Photo 3 taken July 23, 1981
Photo 4 taken June 2, 1981




Photo 5 - Reinforced concrete intake
riser. Note grouted riprap.

Photo 6 - Reinforced concrete impact
basin. Note tilted chain linked
fence.

Note:
Photos taken June 2, 1981




Photo 7 - Downstream Channel

Photo 8 - View of emergency spillway
looking south. Note eroded area
on crest of dike.

Note:
Photos taken June 2, 1981
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NATIONAL PROGRAM OF INSPECTION OF NON-FED.'DAMS ‘
~ DRAINAGE AREA MAP :

o FARM BROOK SITE 2B. DAM _

HAMDEN, CONN.

CHECKED BY " =




SINGHAL ASSOCIATES

Job FARMBROCK SITE 28
CONSULTING ENGINEERS Sheet Number RS
(CIVIL. HYDRAULICS, SANITARY) Date . 7. lA- 1981
3 <
827 MAPLEDALE ROAD, ORANGE. CT 06477 By WS/G=
TEL: (203) 795-6562

TE=T1- FLOOD

THE PROJECT RECEIVES RPNO e

COF  Z-63  SC. MILEL. THE  TERRAIN
SLoreE oF 4-@,/_.

FROM A DRANACT AREA
HAS AN AVERAGE

AS PER THE CORPE ©F ENGINTEQR

CHART A
; ¢
FACTOR or 1500 CFs/ s§.- ™M DETWEEN QOoLLING S AND
ELAT § COASTAL TERRAN WAS SELECTED.
RUNOFF = 1500 x2-63 = 2245 CFS.
ADDING FARMBROOL SITE #! DAM pagack OvVTFLOW OF 2000 CFS
TOTAL PME. = 2245 +2000 = 5%45 sSAY GOOO CFS.

SIZE AND HAZ ARD  CLASSIFICATION

MAXIMU ™M HEIGHT

oF DAM = 28 FT.
MAXIMUM  IMPOUND MENT  UPTO |
~YoP OF DaAmMm = W26 AC-FT.

THE  \MPOUND WMENT LAES BPETWEEN THE
1000 AC- FT. AND 50 000 AC-FT, A5 Such TwHeE S1ZE OF

THE DAM="1NTEQMEIMAT£” ALTHOVUGH THE HEIGHT OF
THE . PAam DOBES  NOT  EXCEFD 40 7.

LywnTs

o L ; : .
, IHE HAZAQND  POTENTIAL 1S HIGW DUE TOo THE
EXISTEN CE

) OF M AN STREETS, Roaxs PLURLIC AN |
PRAWATE BRuUILDINGS THAT WiLL BE FLEOODED N THE
EVENT OF DAM  FA\LURE |

- THERE - 1S
T ECoNOMIC L.osg (R
¢ MORE THAN TEW’ LIVeS,

Iy
EOR EXCESSIVE

POTENTI AL
lLoss OF

ADDITION TO

le

AS  PIR  TaBle 3 PAGES D—yz D-I3 ©F THE REDMMIN-

DED GUIDELINES [EOR  SAFET NS PECTION OF DAMS.
THE RECOMMENDED  TEST FLO0D

-

= PMF
= .@ODO CEs..




SINGHAL ASSOCIATES Job FARM BROOK_ SITE 7 B

CONSULTING ENGINEERS Sheet Number ~ D - 2.
(CIVIL, HYDRAULICS, SANITARY) Date T-l4- 1030
By K-S./G.S.

/ -

827 MAPLEDALE ROAD, ORANGE. CT 06477
TEL:(203) 795-6562

SPILL WAY
: 7

cCAPACITY ( SVTE ZA)
i

THE SPIL_LWA?’ AT SITE 24 CONSISTS

OF TWE FOLLOW ING

]-—'30” RkRc WATFR PiPE (mv OCD WITY
O NE; IbelZS Lows- ORFICE ( iy @o-5)
ONE 2/x2"  HieH - ORIFICE (\nw. ®3-5)
15 wWidE RISER WEIR (CREST ELEV.26-5)
|~ EMERGENCY spiLiwAy 2107 WidE AT

- THE CoNTRoOL SECTION wiTH  CReEST

ELE VATION 102-0
_SP\LL'WA CTAPACITIES AT VARIOUS ELE VATIONS Bo
S\TF 2A ARE TARVLATED BELOW - A
SPILL WAY  CAPACITY GITE 2A) _CFS
ELEVATION | principaL EME%%EE% J ToTAL
SPiLLwAY Q= 3x210%x W/ ™= -
2¢.5 oo o feole
<28-0 {03 o (o3
29.0 ioc, O loC
100.0 109 o oo
1010 Iz 0 112
102.0 ns o) hs
j03.0 H7 €20 147
1040 120 Yeto 100
[65-0 122 23213 2395
1060 125 5040 S5
107- 0 - 043 Ti70
1677 i30 Bs70 8700




SN AL ASoULIATES Job VCARMIZRULUL 211w op

CONSULTING ENGINEERS Sheet Number D~
{CIVIL, HYDRAULICS, SANITARY) Date —( VA - VDB

o
827 MAPLEDALE ROAD, ORANGE. CT 06477 By i S/ / &-
TEL: {203) 785-6562

SPILLWAY cAPACITY (g Tg Z Pal

THE sSPiLLwAy AT SVWTE 2B ConSISTS  OF THE
FOLLOWING: |
- 20" RC WATER PIPE (inv. B2-0)
© NE 1?_5%!25 tow orifice (INV. 82-57)
ONE  }'x2/ W& opiRicE (Iny. BES)
15" WD RISER. WEIR(C REST BLEV. %,;J

I- EMERGENCY c_r,pu_LWA\f 2o’ wipe AT

'~ THE CONTROL SEETION, T CREST ELEY: 102:0

&T-Pn_\_ws\y CAPACITIES - AT VARIOUS ELEVATIONS
CoR O SVTE L 2B ARE “TABULATED RELOW :

~

SPILLWAY "CAPACITY (BITE ZR) — (RS
ELREVATION) o . ERGENC |
| R!N;\‘Eﬁ;\tLWAY ég;hgfo H'}/L ToTAL
2¢-5 t oo [ | oo
98:0 (o3 O 103
29.0 joe . O 106
100-0 o9 o 109
lo{-0 Lo o hz
102-0 ns o - ns
[03.0 N7 270 . - 3RT
104-0 20 ’ 765 gas
050 122 |403 1525
j06-0 | - 125 2160 2285
107-D 127 3018 - 3145
1017 {20 2670 3R0L -




SINGHAL ASSOCIATES

CONSULTING ENGINEERS Sheet Number D ~4
(CIVIL. HYDRAULICS. SANITARY) Date T-15- (981
By _ {N-S/O >

FARMBROoK SATES 2R
Job

827 MAPLEDALE ROAD. ORANGE. CT 06477
TEL: (203) 795-6562 ‘

COMBINED  sSPILL WAY CAPACITY OF
SITE 2 [ SITE 2A + SITE 2R)

éPtLLwA?/ CAPALITY SITES 2A+728B (c_r:s)
oo S [ Smccmd | T
D65 oo - O I 200

380 |  20¢ o 20¢
@20 |1 212 o 212
100 -0 218 o 218
101-O 224 I 224
102-0 230 o 230
103.0 234 - 900 A4
{04-0 | 240 2545 27185
[05-0 244 4’(;(6 zl‘D'ZD
1060 250 7200 7450
lo7-0 254 oot 10315
\o7-7 258 \'%'24@ l_zlsocé




SINGHAL ASSOCIATES CARMBROOK. SITE 2R

Job
CONSULTING ENGINEERS Sheet Number D 5
{CIVIL, HYDRAULICS, SANITARY) Date T m - - 128

827 MAPLEDALE ROAD. ORANGE. CT 06477 By 2Ss \ &S
TEL: (203) 795-6562
- SITE 2 (24428) m,?rribuv\ CAPACITY CURVE

/
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SINGHAL ASSOCIATES

CONSULTING ENGINEERS Sheet Number D- &
{CIVIL. HYDRAULICS, SANITARY) Date - 15198\

By R-S. /G- S-
£

job FARMBRIOK SiTE R 5

827 MAPLEDALE ROAD. ORANGE, CT 06477
TEL: (203) 785-6562

SVURCHARGE STORAGES

AND WATER SURFACE

AREAS

—OR  THE RESERVOIR
RESERVOIR QE)G\-\T AROVE} WATER SURFACE <\ inc wARGE
WATER SURRACE| RISER CREST| AREA < TORAGE
ELEVATION | 9% g';"fggﬁf—{‘( (ACRES) cpPaciT
2c-5 OO 560 S o-0
=80 [B= €2-O \wo:o
29.0 25 e 1750
00 - O kS 120 2370
101-0 4-5 70 2100
1020 5.5 -0 3720
103-0 G5 86-0 Are-o
1040 15 220 4500
- 1050 8.5 98-0 50010
1060 93 l07-0 5700
107-0 t0-5 1%.0 (150
\07-7 -7 |'ab-o R Y420




SINGHAL ASSOCIATES

CONSULTING ENGINEERS
(CIVIL, HYDRAULICS. SANITARY)

827 MAPLEDALE ROAD. ORANGE, CT 06477
TEL: (203) 795-6562

Job

FARMBROOK SITE .N B

Sheet Number D - [

Date (-15- 128}

By RS /G-
/7
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SINGHAL ASSOCIATES FARMBROOL SITE 7

Job
CONSULTING ENGINEERS Shest Nomber S
(CIVIL, HYDRAULICS, SANITARY) Date Tz 1S

827 MAPLEDALE ROAD, ORANGE. CT 06477 By, RS /E-S-
/s

TEL: (203) 795-6562

(NEL ow ELOOD HY DRO GRAPH

TEST FLood (PM-F) = gooo CFs.
DRAINAGE AREA = 2-£3 SG. MILES.
AS PER ’H\('DD.OL_OG\{ C SELTION 4 5CS NATIONAL
ENGINEERING  HANDROOL
c%) _ AB4 - A-

TF |
AND _\_b;—, 2. .67 X:TP
WHERE Tb-_— TIME B®ASE OF H\{DDOGRA'PH' IN HOURS
Tp = TIME N HOVRS  FROM START OF RISE
: OF HY‘D’ROGQA‘PN T ATTAINMENT OF PEAK
Yo = PEAK RATE OF RUNOFF 1N CFS.
A = DRAINACE AREA (N  SQUARE  MILES
G = TOTAL QUNOET 1N INCHRES

SURSTITUTING  KNOWN VALUES OF A G AND U
484 x2.63 X |9 D ’
| Tp |
FROM  WHICH TP-_-_ 4 HOURS

_6/000 =

AND T = 2-67 X 4 =07 BOURS
SAY 1t HOURS

ThE TQ\AMGULAR HYDQOGRAPH ‘OM THE
FOLLOWING PAGE HWAS REEN DRAWN
_ ACCQD\D\NGLY.



SINGHAL ASSOCIATES s0b FARM BRooit SITF LR

CONSULTING ENGINEERS Sheet Number ‘D - <
{CIVIL. HYDRAULICS, SANITARY) Date____&-3\- \2& !
By RSINGT=E L

827 MAPLEDALE ROAD, ORANGE, CT 06477

| TEL: (203) 795-658? INE Wo Tt H\(DQC’G‘?Q APH
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SINGHAL ASSOCIATES Job_ FARMBROOK SITE 2@

CONSULTING ENGINEERS Sheet Number D —_{ (O
(CIVIL, HYDRAULICS, SANITARY) Date w\w”.\ 23|
_ By R- SINGHA L
827 MAPLEDALE ROAD, ORANGE, CT 06477
TEL: (203) 795-65 |
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SINGHAL ASSOCIATES Job FARMB R <UTE 28

CONSULTING ENGINEERS Sheet Number - Dl
{CIVIL, HYDRAULICS, SANITARY) Date = -3 1281
By 12 .S N G—HAL

827 MAPLEDALE ROAD. ORANGE. CT 06477
TEL: (203) 795-6562
(203) ‘\NFEFLow  AND OUITFLOW H\’(DROGQM’HS
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SINGHAL ASSOCIATES

job FARMBROOK SITE ZRIDAM
CONSULTING ENGINEERS Sheet Number ‘D7
(CIVIL, HYDRAULICS, SANITARY) Date T-2.5- 1281
827 MAPLEDALE ROAD, ORANGE, CT 06477 . By A

TEL: (203) 795-6562

DAM  FAILURE FLOOD ROU TING

AS PER CcoRPS of ~ENG!NEE%S’ L GUIDR LINES:

@.P‘ = % . WJb - E& - \3-0/7_ '

WHERE . @p,= DAM FAILURE PEAX OUTFLOW N CFS,

Wy = RBREACH - WIDTH = 407/, Or DaAM LENGTH
| | AT MID- MEIGHT

\{o = HEIGHT FR‘OMV LTREAM - BRED TO
POOL - LEVEL AT FAILUVRE (103.8)
SUBSTITUTING THE \ALUES OF Wy AND Yo

AS Co, 4 x \ooo,) AND 27"

. . ' 3/
. ' 5 00), ) 7 =
@ = & @ AX1000) X 3272 x <7
= 19 351 CES

- SAy. 94000 F
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SINGHAL ASSOCIATES job FARMBROOK €iTE 2B DAM

CONSULTING ENGINEERS Sheet Number__ D - |4
(CIVIL, HYDRAULICS, SANITARY) Date T- 25- \axl
827 MAPLEDALE ROAD. ORANGE, CT 06477 By \Q S
TEL: (203) 795:6562 Y- SEC. 4 STA Bio
: r :
LEV. D P A R= %'W < V& \'482 %3 il Gy .
r E F?
FT) | (Fe) | [SF) (FT)_ (\ FI/RT) Q:TI/SE&‘) 1 (e55)
8.5 o - - - | - ~ —
| k |
-5 3 1o b - \-45 2.473 ECY
33.5 = [AY%] AT0 | | |2-35 3 43L | F 80
565 el | leg0 | Ji4s 488 1 3124 400
385 ol | [22b | heds =ba| | “1Z%e 10500
215 (3 220 | 2575 | [8log | [p.doz .63 2650
93.5 | |5 240 3255 | | 904 \ B2y - [2¢B5p
%5 |- 8 490 | 14580 905 | | Ba7 2790
98-5 20 580, [seoe | (2.6 R 862 HABROO.
3.5 | RS 260 | [9d50 nE | 9.57 VAT
ws-s| | R7] | |ode | [ots0 | |94 3 2.9 106 700
i
| !
| |




SINGHAL ASSOCIATES job FARMBROOL SiTE 2R DAV | |

CONSULTING ENGINEERS Sheet Number "D~ \S
(CIVIL, HYDRAULICS, SANITARY) . Date T-25- 1D 3y
By R.S.

827 MAPLEDALE ROAD, ORANGE. CT 06477
TEL: {(203) 795-6562 X SEC. B2 STA. 91 4+ 50

7 =

e T Dl T B TR [Raka | 51 | VE RS

(%7 I ER 38 FYPTY | (BT SECD (e &)
17-5° o - -~ - A — -
sl | |2 120 i 0-G 135 llod
@5 4 174 340 2|12 214t LY,
€35 4 zp 790 204 | o2 399 2150
gs-s & 490 | . |ispo 3RO 4.2 | s
ge-s| | M| | |s8o 3030 5+64 | 15122 (84 5[0
215 | 4 840 | |s\z5 Le 45 23|20
®3.5 |6 810 | |[68FS U84 | . [t50 |slrop
8.5 2 280 | 11450 | |11{¢8 Sxel | | Wzeoq




SINGHAL ASSOCIATES

Job FARMBROOK <\TE 2R DAWM
CONSULTING ENGINEERS Sheet Number D-1¢
(CIVIL, HYDRAULICS, SANITARY) : Date T 26 (28]
827 MAPLEDALE ROAD, ORANGE. CT 06477 By RS-
TEL: (203) 795-6562

PAM  EAILURE FiLood ROUTING

X—SeC- #| (S‘rA B4+0)

FOR QP‘: '94}000 CPrs.

, Hi= 257 AND A= 9675 SF
REACH LENGTH= =200 BT
STORAGE VOLUME = 30O x3/67‘5-/43560 - Gt .4 AC-FT,

i}

0-4T7" OF RUNOFF

Q= @ (1= A7) = 94,000 X 0975 = 2 1Es0  <hs.
H,o= 25-5 A_N D Az = '9’475_ SF.

STORAGE = Zoox 92475 /azs6o= £5-2 AC-FT,
AVERAGE STORAGE =. } (L6 + &5-2)= 6579 AC-FT.

= 047" oF [RUNOFRF

94 000 X ON5E = 2650 FS

e F 0= -
| _ SAY 22000 CFS

THe ROUTEL FLOW [RELOW X~ SBEC- |
wibk  BE = 922000 CFs. - AND
H = 255 FT.

POST- = Al Lum’_ ,‘F LOOD R LEVATION= 785 + 25-5= |04 -0

PRE-FAILURE PLOW = 2370x %, = TI0 CF¢

FLoW - DEPTH = 3°5 FT. |
AND FLOOD ELEV-= 185 +3-5 = 820
RISE  In FLOOD STAGE = |04-0 — S2:0= 22-0 FT

" NUMRER O HoLSES FLOODED ¢

-

REFORE FAILURE = 9
AFTER = AlLLURE = =)



SINGHAL ASSOCIATES Job EARMBROOL SiTE 2B DAM

CONSULTING ENGINEERS _ Sheet Number P~ 17
(CIVIL. HYDRAULICS, SANITARY) , Date 7. 2G-. 1281
LS -
827 MAPLEDALE ROAD, ORANGE. CT 06477 By (2

TEL: (203) 795-6562

DAM TAILLRE FLOOD ROUVTING
Y- sec #z  (STA. =4+50)

¥
FOR Gp,= 22000 CFS Hl; 19-4 AND A= 9240 SF

7

REACH  LENGTH= ¢so FT. |
STORAGE NVOLUME = éng994o/4—_35-60 148.3. AC.ET,

1.06" o RUNOEE

H'z. ='1<a‘.o.’ . AND LAz = 2680 SF
STORAQRE VOLUME = 650X 2680 /455'@@ = |44.4 AC-FT,
AVERAGEl sToDAésF.:g’('mg-aﬁ-M@z;): {46.4 A< FT

= 104" ©OF RUNOFF

P

\

S .

Qpg= @p, (1~ 1024 )= 72000 x0-945 = 7000 CFS

e ROUVTED ELON BELOKw X-SEC-#H2Z Wil RE
8T000  CFsS AND H= 2.0 FT7T.

PosT. FANLVRE FL00D ELEVATION = 775 +12.0= 265

PRE FAILVRE ©Low= TIO CES .
oW DEPTH o= 3.2 FT-
AND FLOOD ELEVATION = 77--5 4+ 3-2= 807 SAy 81-0

(RAsg  IN FLOOD STAGE =926:5-81-0 = .|5.5’

NUMEER. OF -+HoUSED FLOODED 3

- REFORE FAILUVRE = ©
AFTER FALLURE = 5



APPENDIX E

INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS




